Effect of di-N-propylacetic acid (valproic acid) on the TSH response to TRH--a presumptive role for gamma aminobutyric acid.
The effect of di-n-propylacetic acid (valproic acid), an inhibitor of gamma aminobutyric acid (GABA) transaminase, was studied with reference to its effect on the serum concentration of thyroid hormones, baseline serum TSH concentration and TRH stimulated TSH release, in seven normal controls and six patients with primary hypothyroidism. All volunteers took 250 mg of valproic acid administered orally, four times daily for 3 days. Baseline serum T4 and TSH concentrations were unaffected by valproic acid administration (p less than 0.05) while serum T3 concentrations fell in all volunteers (p less than 0.001). Serum T3 concentration (mean +/- SD) fell from 116.3 +/- 18 ng/dl to 101.7 +/- 15 ng/dl in the control group and from 94.2 +/- 47.9 ng/dl to 81.5 +/- 43.2 ng/dl in the hypothyroid group. Valproic acid produced a decline in stimulated serum TSH concentrations (delta TSH--maximum increment above baseline) in all controls and patients studied (p less than 0.01). delta TSH (mean +/- SD) declined from 16.1 +/- 4.7 microunits/ml to 10.5 +/- 5.8 microunits/ml in the control subjects and from 43.1 +/- 25.4 microunits/ml to 29.7 +/- 18 microunits/ml in the hypothyroid patients. Based on the data presented, it is postulated that GABA plays an inhibitory role either by acting directly on the pituitary gland inhibiting TSH release, or by inducing the secretion of a hypothalamic TSH-inhibitory factor. The data do not exclude a direct pharmacological effect of valproic acid on pituitary TSH release. Decrease in serum T3 following valproic acid may be due to peripheral mechanisms.